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imw i ] mnm i 4 iss-rr $ y «e*j**t 



U KKSflt$'ffcA>fcftB>*. «R*SgflrC*£7' 1 OmMOTO^'iM-^W F-^ ( DTT ) 

>J 3-tf- 5 J W ti >liZla&ti& L-JXa yK»B <o 2 it&Zblzi. o Tt« J k A,m *iStt KiH»S:*t$: 

jy±o7$y8£M<ofi$, fltAXJitsfi^wt N-7vai/y--vmmm<oim7tmTT 

x^xh£^7o-3-t$;?<)* y mtmmmcotf <o s d s - # y 7 ? y at s f y ;mk«wb t J o 

[n*3S3] WW** yairsy^yayfcs&hiLMxoyKa*^ 

-tsy^y*y^i^L->fXoyK»Sc7)2fit^ jjLborsyKsa&oa*,. X*, 3fAXt±!K{i£*L 

Tmmzmtmmttmmwmzw s *v u out t & * v ^ y 3-9- s y / y * yMSKSsiHW 

Ttiv^ya^sy/y^^aaeHEs^Ko^y^ [w^iiio: E»^2t*-f7$yKK?ij£t 

DNA. 20 •j3-9-Sy^y*yfc*4<i&L-'fXnyK»»02 

[B*^4 ] E*J#* 2 £*-f 7 $ y aE*|<%J»5r< (S)[^*lffitlcfftS»«ffitt*^«Wt:*S=flrvn o 

k fc-S5*3- H-r*«afflJlt«i-*«*B3lE«« iy±<07S y6McoS#L flAXIiftftfc* L 

dna„ t v >t t <t v y 3-9- 5 y ^ y # >w®MkWm<F>x 

xm&izim-t mm-mzmmmz*^ 1 ojy± y 3-9- s y ^y * yt*a as l — f xay®m<?> 2 

wsysaa&aHflL xtk, wxximm^ix^ mxt&umv&mtimz&mzmz&n-o 

T* F<7)4>&< k k-»*3-F"$-&«£ffiJiJ£#-$-S 30 TUT t J: v^U 3-9" $ y ? >J * >ttK3HE»S9l<0.-K 

DNA. 'J ^T^- F cO^X(i^*>^=5r S X V ^TJ- F . 

[M#B6] SW*f4t*trsy»EJiJKtJ^ {M*fl23 Kfl##4fcii?'t75yKEfl£Sr 

t< Tzjmm i-3 5 6 xmzti&Tijmmm u mmts-fofrimmz. mmgg&wx'b&y 

th-~M*zi-}<tz>t&mmm%tm$m5 vayssrv Ayiza&ti&L-j xay®mcr>2 

cn^7] UTmnzG-tzrv 3-9-5 y^y# jjLh^rsyiKia^wis x*. »AXtte<at*L 

yK®M£«3iS<Dtf > 'J "vT-f- F £ 3 - F-f $ ffiSEH t V vC t, «t v vjf y ^7'^ F ^r^rtfy' y 3-9- $.sy*JJ)y 

*tt h D N A . ^KSC^P*. 

(Dftffl : Kmdt^flQ^^KiBfi^ . [ 11*11 1 3 ] m&B 7 XII 8 igneo D N A ASfr* S 

& ^ y 3-t 5 y 7" y * y l - a xa >wm 40 ± -5 r 3- f ^ y 3-9- 5 y ^y * y« 

^yymt&xvcDSNs-'KJV) y-^rf-F. 

4*ymt. TfrvfymiiiXxsTyfyimLizim DNAx-mmzmtiKMrnz. ms&m-ct&mi. 

MDNAtf%-?&tmmm~£-?x-3- vztt&rv 3 

©siRjEpH : P H5. o~6. 5ft3S "ts y /'J ^yffiffiSK^PSo^y ^rf- F^s»ti 

f y ^aso^-) «-rsc k 5r#^. y^r-f- F^t^a. 

ro^ 5 yzmfz^h z k tj: 9 m-mm*t 50 [oooii 



3 

imxomti&mm yya-my^y 
^y«»flP^ (^ya-trsy^y^yx^h:? 

ia«E?iJ5r*t&*lfa ; fcDNAt|«t'g.t<0-t"fcl». 
")» t < l±^<g >K»fc*i*i4 L - ^ XnyU<7) 2 

~mf t h t^co A.y y mm. 2-0- w&mm 

DNA*C»fSfctf>"C*>S. *^{±, fgDNA 
[0002] 

[fi!*oe«] ^^yiSI&t Mxnyi (Hex 
A) «S (D-Woyi (G l cA) «£iJfc«L 
-4Xuy®. ( I doA) 35*) fcN-T-tefvk/yHJ 
■fSy»S(Gl cNAc) «r.fi»O^0iiL»3t (4 
GlcA^l/IdoAaH4GlcNAc«l) 2: 

fc l . * co^Jf x d y ISSaco 2 fitco— M*3 J: 
*fc«tfcaBBS*3rt4 yjaifsy^y^ y co-a 
[ o o o 3 ] y y y y y #y^fflE$swi?«>t 

fE^#yn-;iyy£;h.£ ( rfc£j:9, SESOS^fti: 
yy 3-9- 5 y yy * y £tttsfli»*«g«#Mtt 

y y * y^^fc«ww»t«Effrf6± , c« , ffl«rr7' 

n-*!WlftS*Ui:#£&*i*. /'J a-t$yy*y;& 

o (**§n. «pmii-». *#ss*«. yy3ryyn 

^-©. 5 7 Jf. 19 9 4, MRttlM xyf ^ y 4 9 

Mr) . £^«asfcfc»;M**£yyatf syyytfvts 
yaoKianRg* kin- * y y a-fr 5 y y y 

* y^KSISfl^^i: IX \t . ^5 yig|g 2-O-ffi 
&*K#8S (KIT, r H S 2 STj tVSttiZk t> 
*6) £J:tPv<5y«ffl86-0-«ft£«8HN« (JS 
T\ r H S6STj fc*IE1-6;tt,ft2.) ##KS*l 
?V»&. Lfr L&#4> c D N AO>9 u--V9\mWC 

[0004] immwm\zmm<5-fox'hh 3 ■ 

-«*7f/yy5' -*X*«i^a><c>«&££ % « 

2 -o -mmmtwmz^j --X)\j±x9~<r>m 
$k&*.mmm (cho» t^mmix^i uo 

bayashi, M. , Habuchi, H., Habuchi , 0., Saito, M. , 
and Kimata, K. (19%) J. Biol. Chem. 271, 7645-765 

3) . U>L&**4>. immcr>9a-->m*t:%z 
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-wm&&mwztiz 3- vti d n Aji*^# 

t^tlX^K fritz. 
[00 0 5] 

s l - ^ xo ys?s*<7) 2 m*m%£imm$:mm 
t,zmmmm*±mznz>z t ymumm. 

x\ %wmmcr>c d n Acr>9v-~y9immzmwx' 

10 Z<r>WMi3-v-t&cDNA$:9v--y9-t&Zk 
[0006] 

sbk*n, 0-mmmN-^.mit^^jy (mm 

fc*4*i4 L-4 XD>KS»<02fic07]<i8atSIS?W 

t,zfflm*Kkmz> 9 y a-t s y y u * y«&ffls w 

20 t4*>W«5>'««2-0-fiS^a6»B3||tf)df 
tj K 2r 3- K-T S D N ASritt^ L . mm<0 

v^a- vtmmmmntz c dnaco 

^ o-- y 9lzmi}L . McDN Aiz£ V^yyfflfc 

2-0 -mzMffimmftm? h z t mm ix*% 

[0007] ffi#»^ 1 4 K^t7 

$yKii!?ij^wL, mmmzm^mmz. mm 
%%&X'b&9V3y-$y9 , vttyi,ziiztiz>L-4x 

30 1 oj^Ltor s X 

jfe. »A4fc{J<SffiSr*LT^Tt,J:^yya^5yy 

o*ymmmm<7)#v*<Ti-v<7yj>%< t t-a 

5:3- fJ-tSJSH^iJ ^ D N A ^Igft-tS . 
[0008] *J6W<0 D N A t LTfi, B2J«^ 1 4 
S^t7 S JW5ffl<Wtl: < t h-Mi: 3 - K"f 3>£S82 
?"J5r^rtSDNA^ffA,^ iO^tWKtt, I2W 

2 t^-r r s ymmwy-tc < t %> -u%.mmm 
4 r s yisj<j<^*< 3- K-rsffl 

40 [0009] *SKHH . 4fc, BLT<Offiat^rrsKK 
SRSWSWsK'J^T-f - H* 3- WaflHBWfcir*- 
^DNA$:iSflfc-r-?». 

(D^ffl : mmm-fofr^mMZ. mg%mxh 
h 9 y 3-tf 5 y ^y * y iz$t tih l — 4 xo yitjs* 

©SWSfltt : VBSSte J: t^C DSNS -A^iJ 

50 OSiRjCpH : P H5. 0-6. 5ftjg 
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: 5 0 ~ 2 0 0 m Mffifr ( ffl-ffcf 
&. TrVvy-3' , 5' -yj>»(3' , 5' -A 

dp) zm-z^h^tizi. <omm%mwgzti&. 

1 OmM&TWxf-^XM h-Zl' (DTT) £*?F§ 

« s d s -iku r ? >j at s h yjvwmmk. i o its 

3*1&$HP*:»3 8, 0 0 0. 
[00 1 0] SfeC, ±EDNA^SI£?IJ 

j: o t 3- h $ tih y v a -y s / / y * ymmmm 

[00 1 1] #3^(4. E?J##4t* 

HiS&ttrC%& 3-9- 5 J 7 'J * V iz$£ iii L - 

fiWKSFS^vuoJjLhOTSyiM^IBil. 
if AX(4$K<i£ * LT \,rt t> J: V \sK«J ^rf - F / 
•j n-y 5 y yy * yflQ^&itt&ftftt § . 
[0012]$. *^BHODNA#lTf UtiBBltf-a 
- P f - £ it y f - F £ £ tr ^ 'J 3 -y 5 y ^ y # v 

(OT r *gi*j t tieiw-s ) zmmz 

litwvt&tw miitt&mt. n, o-wmmtt 30 
siHr^ty y ( n , o-MtmimN -ww&wj 

yX'fo*). *0BSB#4«tl3^T rcDSNS-v^J 

\,zmm*-%Lx^hbK h-?iF&ttm*isth 
<njmmzi>mm*wmi,zitiM-th. tmrntzts 40 

wt^c DSNS - A^\°y ycoi o$M£«kvi'J y fcflf 
[00 13]**:, *fEW{±. ±ISODNAT«««k^I 
iflSie^J IZ X o T 3 - K Sft* *P^c7)--K 'J ^Tf - H * 

«Hft+t4ijt*«$-fr. -ew^w^frifiiKy^r 

[00 14] 
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< i >*%w>r 'J 3-9- 5 y / y it ymmmmmmco 

!jcy<7"f-K*3-H-r&<aSEKI**t6DNA (* 
^HfjDNA) 

*»<3)D N A«ffi?iJ#^- 1 4 l/Zifk-fT S 7 KE5"I$r^ 

y rj-9-s y ^y a y^tixh l-jxv > mm o 2 

^vu-5iii±»rsyiss»oa«s. x*. ftAttm 
K(i 5r * L x v ^ t t> <t v ^ y n -y 5 y / y 1j y 

Sffi9iJ5^-f£ D N ASriStt-Ti, . 
[0015] *«WD N AAtrrSffifflWIti-jTa 

- h' Ztih it y ^rf - h i-sts? y 3-9- 5 y ^ y * y« 
/ y n-y s y y y ^ y i tih l - Xn >wmmcr> 

2 mxmmzmiM ^Mmts§t§v^ « 

[0016] *%BJ1D N Ati. *SMBfcJ: y»T#gl 
SflfcDNAT*0. ^^y^K2-o-KK»^ 
^* (OT r h s 2 s t j t i>il®i-z> ) (Oit^J^n- 
h'<7)4«5:< b h-^i^-VLX^crtThtm^^ 

mm\imzmmzti^\ ta* *swidna#* 

-tS^aHBWa- h'-f I. H S 2 S T(7)*ry K(i 
-y s y y y * >-t** tih l - >f xn y®?s»o 2 fico 

KLhorSyKSSOffll, X*. ifAX{iiKfi?:*t 
(fiajiif. J. Biol. Chem. 271, 7645-7653(1996)), 3 

^si^. x*. ttAxiiKffl^rsyiiswc^rr** 

[0017] 1 4 t^-rr s ;w&mz&\ \ 
x. rsy^s^-3 9{i. ff*L<tt+ttrsy», i 
l 9SfiL<{i-tryyx{ir5-yt*0s rsyKif^- 

6 7U, i?tL<{i+ttT5yi!. mmKlixu 

*->xar i 7-yX'&>o . rsy^#^6 8(±. jt?£ 
yy-eftO. rsy®#-f 74(±. »it<{iyt*- 

>Xii-fyn-f ^yeftO, T5 yK#^l 0 0(4, iff 

*L<«ssttrsyK, iWSKJi. y^>X{4 
r^-y-c*) 1 ), rsyis#^i 3 0(4. iff^L<(4 
mmGTz/m. £*)mi<n±vyx\izu* 
-yvh*). T^/mmi 32(4. *f ^ u < ti 'j ^'>- 

X(4T^N°7^yT'* 0 , T5yKS^14 2(4, iff^ 

n^^y-cj>y. 7$y®s^2 7 7(4. mi<im 
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jffiL<{i/'Jyy> 7?-y, -tyy, ^v?r 

-y£»*U OrtttTSyRfcU, /'Jyy, 7y- 
y s y\'yy, o^yy, -f yo-fy/', rally, 7x 
-^79-y, y^t-y, h x J7h7ry, */Xt4 
yRrsztiCitmwcomfc&ztthTiym. M£L 

<I2, Aijy, o^yy&tM Vo^yy$rEi!*-t&. 
[0018] ±ld*%HJ!D N A£t>l , 1 4 

^-rrsyagie?'i(i. #4 L<{ffl?ij##2X(i4t 

^14, 2 X«i 4 (c5*t7 5 j wssa co&% <ti>-m 
[ooi9] *i6HBDNAt Lxmmza. mm^r 

1 4 fcTjrf 7 5 / &E?iJ t*J 7 5 J 8*9 1-35 

6 2 ti 1 7 s j mm * 3 - k t & «se*i £ #-r 

£ d n A*«£if 6ft, X 0 lift Wtel Jffifl#*f - 2 fctJV ^ 
T 7 5 1-356 4 IZH V 7 5 

;m&^ 1-356 "C^StL* 7 5 7Kffi?J$r 3- V? 
H&mimii-f SDN A«>W6*l, A»o#f2 LV\ 
*38PJ1 D N A#frf 6«£E*J J: LT £ 6 

a . E*j*t i rweh#9 3 tsjcrssEWo^fc < 
t i>-mtzii£xtt-t&DUAi)mfbix. try® 

1 tw-t1S«BJ?i]t45tt*JB*##2 4~ 1 0 9 1 
ZMflEJiJ»t3t^f«aaE?iJfcfe»tSlS«»^3 5 5 
-14 2 20)«*Efl£#t*DNA#Wf fcfl*. 

[0020] i mMnmr3 tz&nsxwm 

fctJ^T, HS2STcDNAcO^-ryJ-f^/ 
7U-AC95' *^gJt{i4-5«^-fy • 71— 2»»AT 
G3Hy*«t-*ifCV^. ISl#BC0ATG3Hy«0l| 

tmth t . - 3 <mM<r>r u yfiffi#$*iT 
+4WUMOG orr-y) tfmfZiiX^h. <r 
t ti . awfltofcHRKii . - 3 £7>{aat r u y 

lr * t £ J J + 4 OflflcOG tf&®X'h hb^O KozakcOft 
£ (Kozak, M. (1986)Cell, 44,283-292) SriiMLT^ 
&. SS2SS, SS3#B, »4#a<0ATG3h'y 

co^H«Jg*S5"Jt, -3co&m { rvy {^tit'tiA 

(7r-y) . A, G) TftO. +4(iGtm<, * 
fl-eftA. C (yhyy) . C?*->T&SH»"lfcS# 
iWrjf^LTiJ 1 ?, ^ixcr, AT G a V y i>WH&z) Vy 
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[002 1 ] fc2l£T, /S-l, 4-#7y* hi'/t'h? 
y*7x7~ fe'Ji. 71/- A|*Ifc20«9ATG:3Ky£ 
#tfdfc^6ixTV^ (Nakazawa. K. et al. (1988) 
J.Biochem, 104, 165-168, Shaper, N. et al. (1988) 
J. Biol. Chem., 263. 10420-10428) . Shaper 
6J±, /3-1, 4-^7^hy/^7yX7i7-t' 

10 t, Lo P ez^(i, ^V^fflKOt><Oj±H»SJR*ftJtWt 

■fSifc^iS-fSiElia^L-r^S (Lopez, L. eta 
1. (1991) J. Biol. Chem., 266. 15984-15591) . 
£, HS2ST(;o^Tt>, aSc<7)ATG3Hy*<gg^ 
r? Fyt LT«flg-tS^r#iffi±*>S^, ®6»TH*V>. 

L*»t, v^-raoATGn h'y^iatea Yyx-h->x 
AtiiH t-r* o , ffiWf i ayie^J#^ 3 ^nsg£ 

^KfcftSSS2#i, ^3#g, m4#i<?)ATG3h' 

20 ym>e>i&* &t&m.mii-tz> d n a t)3HWHi£ft*s 
ti&i><?)X'h&. 

[0022] 1 <nm\(T> ATG a K yfl!&^ 5 

JH-tfM—rV'J-r ^y^7U-A*^ii, 3 567 
S /ISlA^il ^HtA 1,830, N-^/ 

y n vi^-y 3 y^{iT"^i»^"«g'tt* i $)-& 2^mogp{4 
^-^-fi.^y^^s^ai^tt'&o ;o7s /isejij^ 

t^LJtA^f Hn^y-7tt7 h (02) N- 
*ig*»614~27#B0757KSa{ci)/tl.*S 1 4» 
Sco 1 -p^raPSriMctta^A®* 6*t, b ? yx* y 
30 fvy {WSM) YtJymthZbifi^&zlxh. 
£ tz , BE^'JS^- 3 <DMtfj]&)A TG3H yfi&i **-co 
^_7'yU-T^y^7W-A*^(i, 3 5 67S7K 
W&frt>t£ 0 , 1,868, N -fe-^^'J 3y 

l/-y 3 y»ffiT»* ^Tffitt**** 2^H)fcoa5i22rWt 

Lfc^W h*OA'y-7a.y r-*^, N -5^**614-27 

#s<07s jmwzhtzh&z i Aimn 1 ocos^ 

«*tti!^ J f2A6*x, hyy^y/uy (If 
it) YMv-*mhZ.btFffiZ:1Xh. 
40 [0023] *%BJ!D NAii, Z<7)D N A*^-f|.iSS 
EJ'JlCj; oT3-K$*lSHS2S TCO,^ 'J ^7'f - H 

«Sfi^-^6K«^, «SSS*T'*S'\ 
a-5 yfiH»K*4*LS l - -4" Xd ymmko 2 fitortK 

loX{i2-PtLL(!0757B!SSc0Bm, 

50 ttztmrnmrni-zmbAtimizzbizz 
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SSPliS ( Kramer, W. and Frits,H.J.,Meth. in Enzymo 
1., 154, 350(1987) ;Kunkel,T. A. et al., Meth. in En 
zymol., 154, 367(1987)) Kt'CDlj 'mzk^X i> . D N A 
izsm , 4f AXJii&ft h Z k & „ 

^mmco'ii\t^m^umi / ^x-h y )(mm. j. bio 

1. Chem. 271, 7645-7653(19%)). %M%X'fohl£, i 

m-tmrnm^mmmmthx. immm.%m 

fc»S fcv U -?W±<07 5 7 *? A 
XJifefi 7 57 REMfcWf 6*6M£ 3 - Ff I. D 10 

[ o o 2 4 1 **j . &m%vmzi &m:-?tztMm 

mmrt&DNAi)*ftfflDNAlZ&1zZtlZ>Zt 

lis aa^tiMitfgSfcffiJIfSiiSfci^v**. $ 
fet. lftfe#:45R<7)H S 2 S Tm&rBi* 3- F«*fc 

^yFoy^tfikj^fSSft-Stf, ze>£o%4y 
hnyX'4MZtlX^&DNAW\KX'3>~>Xi>. HS2 
ST<0^ i ;^Tf-r-'^-^< k i>-S5£:J- F-f*K 
0, *»«<ODNAKM-t:fi*S<iS. # B J1 20 

«Wfc*5Wt ra-K-ffij t{i, e^lftrntyy 
y ^ * gWTfbft Wfc a aw 'J ^rf - f & £ 1 5 $s 

[ 0 0 2 5 ] * fc. 2(sBWMtti3V»T r,-K'J^7"^ FO 
^<i:t)-9S:3-H-fSj kii. *4L<{i, HS 
2ST}§14W§. *M1i£#tl>&k'OM<b* > *>ffi 

•fSigaiW*tf)H S 2 S TfcfJflWC* -5 T . 7"7 
A v-^Tn-yk tTffiJBTS -SgB^Sr^- F"f 
i: 30 
[ 0 0 2 6 ] «SJ3DNAdl #&BJ!DNAte 
fflMW£DNA*fcttRNAt>fi£3*l.&. 
BjJcoDNAkL ^^y|^2-0-ffiK£tef£»Ss& 

-^8J:tf£ftfcffl^£ii!fl£* v tS D N A«£fc 
ttRNA«j&»/5>*SZ*irc*-oT«,J:vv 
[00 2 7} #38910 NAfcL v?5viffl|2- 

jyffl&i-o-mmmmmnxy't.T+Yn-m 40 

[0028] ftfc, BifllSt 2fc^t7$ /KKflfcW 

■t * jk y h ^irtr^ y air 5 y ^ y a y 

WmH, W&Mih\,Z^X&*:A~-X>\L.X9- 
COSm^COimmm ( C H OfflB : ATCC CCL61 ) frt> 

nm £ titz^y y$m 2-0 -mxmmm (Kobay 

ashi, M. , Habuchi, H. , Habuchi, 0., Saito, M. , and 
Kimata, K. (1996) J. Biol. Chem. 271, 7645-7653) T 

mm mmmm>t> . irass«tt-ttt & ^ y a 50 
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v$;yvti>izis&ti&L-4Xnyw!t&ff)2®j7) 
mmmmrmmmw-ti. ±ssm 
m&mwv>L - axu ym.cn 2 mmm&mzimn 

WK8fflBlt«»L=SrV\ KKfitWttk LTttiSttfil 
K(3' -***7tV>->"5' HIT 
rpAPSj fcUBSTtS) *<#iaWi^f^itS. ^ 

;pa^-s >m£t,z\mm<izmm*w&Lts:\\ 
©KWWMtt : ^5 yessg&it/c dsns -'vty 

yfctt«B*fc«»*-*a*, a^FD^fy, ayFn 

©sikju-ph :#»*«pH5. 0-6. scomi. 

COMMztb%~?Xmi}\\Ls NaCKO^. 50-2 
0 0 mM, mz 1 0 0 mMftj£-CStK^vStt$:^. 
i flKHfcjB*-?: N a C 1 mxffimth k iStt{i&* 
fcffiTU 5 0 0mMTI±«SttJ±SftTfi< ! 5r&. 

ffitt3!(«a*t* . »0 . 0 1 3 m g/m 1 ULtVTn? 

[ 0 0 2 9 ] t tz, #6t*?)YStt(i7TV xy-3 ' , 
5' -^^1(3' , 5' — AD P ) ZfrJfcmWzit 

OmMKlTwm^V'f h-/P ( DTT ) SrRJEM'f 

: N -7 >J 3 x^-Hf ( i?x y*fA A (Genzym 

e) m ) jraa^HKfefeftTro sDs-^yr^y 

;U7$ Ky/HSlSaKc J: 9*3e3#i44hF* : ^3 
8.000„ 

[0030] X-A-D-X 1 2 (7r^-7^7-LKBth 
fi) y;W7n-?b^5 7^-HJ;'9ltffi$ix-&iH 1 ft: 
*f)130, 000„ 

©5^xyx^@: 

WiWMeyg&fot LTCDSNS -*JVJ y £ „ 
<7)ffi4*k LT PAPS5 -efL^flffll k * 

wPAPs^-rss^xyxjga (Km) «o. 
[0031] zcox o %mz^?mmmmco 

i-KU-^rf - F£a- Ht6«aS5dSrfrfS DN A 
36HHDNAtfi*Sn&t><0^*4. BIT. *1BJDN 
ASftft^rffifco^TKWf «. «M!ICJ: 9#&BJ3D 
N A j&*#t 4 OSSPJ t±-»T3-FSil4T5yiffl 

*'j^^u*f-nr5-<-7-*fflv^pcRffi (^y 
^5-^-fx4y- y7?v 3 yi£) tCi^T^fet*: 

D N A & 4 (, 4im R N A*> A,*^HJ(7)D N A £t@#f|> 



(7) 
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1 1 

ztizx ->xvm-ri zti> tjmx-h o , ttz. mz. 

\XY<r>&Xl§.frhtj:h c DNA^ o — — y/fcj: 0 Kit 

s. 

(2) ±127$ /Ifflflfc*'*!- vc* 'J *Z9V1t+ 

(3) lg««± >)tt{BU:RNAj&»$>±K7*5^-£ 
ffl^T P C Rffifc i 0 c D N ASrtiS-f 5 £ i C J; 

(4) ±IBT n-7(C iot ^*«X«i^ffl^4*£0 
cDNA5^7*5 l J-S-X^ •J-r.y/fS. X?'J- 
-y/fcioT. JMtwj. Jhiffil&tK&BSo&g: 

gcDNA£SS8?-f&. 

[0 0 3 2] UpU *^HJ<7)DNA«|?it^i;fl 

cr> c D N A 9 n-.=.y /c9#j££ «k -5 T i>#f£HJ]D N A 
-Ik 

[0033] OTt, «B|«DN A**Bet4*J£<0 

( 1 ) v<5«2 -0-K»£*ff&»S ( H S 2 S 
T) ^7$/Bffi?ijOi&g 
(i)HS2STcO^K 

/ VN°7>KiS2-0-i%K*|5flS»(J:. f-v>f--X 

a ax * -mmmimm* ^ >«bs 2 - 

mt&Zk1MmX'b&. ftftWCIi, J. Biol. Chem. 
271, (13) ,7645-7653, W%) iZimZtlfcimiZft-oX 
ft?ZttfX°Z&. 

[0034] (ii)'v^ >im2-o-mim®wm 
tix^&cox\ zwffimzM&titzMzmmu s 2 s 

T £ N - / y ^--tfft *<0«a4MB»*TilMfc t , ft 

:/'J:3i^Ht£;fl£HS2ST£SDS-PAGE (S 

d s-*y T9 y s Hy;nta»« ) mxftm u 

jjcyb*— 'Jf y7Jl^"'J F (polyvinyl idene fluoride; 
PVDF)K^hn-fe;l/n-^JR*^{^69t4. - 

mw&ct-vi'-- rvoryy- ■ t7u-(cbbk>t$ 
vryv ?%t'<?)? y^m*!i^zm$X'm&i, 
n - 9 y tfffiftatjg* Uz9 >wwv f t 

[0035] Kfr^^llttiMttSftfcW. ± 
12? Wlrty Ffc* W^JMWSBiSfcSttS 4*-£ 

* t* , tkmumx-f y> w mmmtth z t tfx-t 

h. &Wfe9y*9&Mffi%trMb VXitxy Fr 
nf-ft-fe'Lys-C, xy FTof-4 -t- 4r'A s p 



1 2 



ywMfttmmiztmzit, *<?5»sds-page 

*iTC*(tLTfcJ:V». fgffi&jsftsfc iTii. Clevel a 
nd, D. W. , Fischer, S. G., Kirshner, M. W. , and La 
enrol i, U. K. (1977) J. Biol. Chem. 252, 1102-1106 

xw)?)v<n*7 au 9 y^mmmmi-s 

trlfffK* . #A Uc y;HCft4tT SDS-PAGE£ 

Kmm.tf%--JMX'x%htztbu± u\ Brntci 

■o T£ tfc^vTf - H 5r P v D F n-fe^n-xK 

*ifJce9Lfctt, C B BifcttTS K7'7 >y 
ffl^T^rf - F L N ^Tf- FOAy F y ft 

•t. ^ w 9 w^mmmmitmzi. ttz^n- FSr^t? 
^rf- Ftor s y *ss«^* tf 3 c t awe* 

20 I). ft«sWt{± ; ET^4 7 6A7of4 Vy-^xyf 
- ( T7°5 -4 F A'>f jj-^XrAX (Appl ied Biosystem 

s) a» ) y m^x r s / hcoem* 4»ft s c t 
tt s ix^^ozt h^mxht . 

[0036] (iii)^y^5^U^FT7'fV-^ 
(ft 

H S 2 S TWgf^Wr 5 -/KEEKS'* $ . P C Rffl>j- 
m?9ViS^Y7vA~?-*<fem-h. TiJMmi 

<noh. %hK<aYy<msff'p%^&zm^hz 

30 t*«Jf4Lv\ dcoi 3=5rr^>f -?-«o0ISr. Elites 
•f (-feyxr^-fv- : g£#S^-8. 9 ; Tyf-4:yx 
Ty-i-?- : S3»J»f 1 0, 11). 
[0037] (2) HS2STS#WcDNAOllSfc 

(D^RNAtt. ^*D<7)^"jS (Kingston, R. S., (1991) 
in Current Protocols in Molecular Biology, Suppl. 
14, Unit 4.2, Greene Publishing Associates and Wil 
ey Interscience, New York&£f) X^h!LtifiX'% 

mm. ymm 2-0 -wMmwrn^m 
40 r n a srfKi ix v \& ttmx'btuxmm± ZtV&W. 
mm $s ax vmmm%&xi%%mmw 

& Lk *%%mf&e>fpX'hfflzi-v4 -~xj\ax9- 

(o$mmm ( c h omm ■. atcc ca6i > mwmm< 

mmcotmizm^mmitmzmm$m^\ amo 
mmimx<mizit. xvi-~7yAa%biz£z 
w-mmmvigmzmitzWftt iw mmntcH 
ommm-t&miiMiftMtmmc ho-s-s 
fmi imm (*yaM) ^ammmmm^xt 

50 £\\ im^ld^mtrm^xx^i—yyxaim 



1 3 

^. ffl«tt3 7~3 8 , CS«fclll»rs;fc3l«» 
*LV>. 

[0038] ^RNAti N mmx i izttm Ltzmm 

ttfXZ&tf. 9 r 7-~>'ytt>>7*-h/CsC im 

(Kingston, R. E., (1991) in Current Protocols in M 
olecular Biology, Suppl. 14, Unit 4.2, Greene Publ 
ishing Associates and Wiley Interscience, New Yor 

[0 0 3 9] ©;Ki;(A)*RNAC9pIlS 
# V (a)* rn At J , ±Bcr>i. 0 \iZ LXft t>tltz±R N A 
^-'Jd'clT(oligo-(dT))-b^n-^*5A^nv 

[0 04 03 ®PCRatJ:SHS2STS*WcDN 
ACOtMIS 

±15* U (A) * R N A k L . J}" 'J Jf ? H7 
7^V-$-fflV^3tj£K^PCRfcJ:0, HS2ST^ 
WcDNAfcijMf*-* PCRti, ffifSO 

tfWTiOSOT'&S. 1 ^ I ca-KU (A)*RNA, 100 

pmo \<nw&<D* y^^U3rf-H7 , 7-fv-, -en 

1L 200*ffl<0M-MLVjSMe?»» (^3BRL 
(Gibco BRL) ) , 1 mMyf^Xl/^f ( DT 

T) , 1 2 0fteRNas e ( OXZfUT— fe*) -f 

ytt'?- (sbjs («) h) astsmm (mm2 

0u 1 ) Z37X:X'6 0'ftT£M y^cxK-hL. cDN 
A-ait^)W4. &tc, JJB*>H»63Rl6E£iS2 

tl20 0uM<04fm<7)7 t * :3 r>'Z9l<*isVE.\)y 
m. 1 ■ 2 5 ijtftOT a q X V X y~Vt:i?tsKfoW. 
mtm50u I ) iZttU 9 4X2 14h 6 0*C2#, 
7 2"C2^-S:3-t-f ?JV?f\\ &WT6 0T;2#CDX® 
COSS £ 3 1M 9 )lZk tc 2 "C-foW 4 8 "C * 

[0041] £«DJ:3fcLTf*fc*lfcaP#WcDNA 
«\ cDNA^^'J-H^ficDNA 

«*tft**trcDNA) £x?y-^y^-f6>t#><7> 
A^T'yy-f-b'-j/gyTD-T'tLTfflv^ftl,. 
[0042] (3) cDNA7^/7'J-(7)M 
(i)cDNA^tliiDNA^M 

m\,zz. rM%<oii&zm^x&m-&zttfxz s . £ 

B&tS ^(irfTMcO c D N A&j£ffl* >y t- £JflH£tf>*H55 
flJT'ftS. Mill'TimeSave r cDNA syn 
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1 4 

t h e s i s k i t ( 7r/!/*?>'7LKBA*-{:tr:/'./ 
ny-)5:fflWi, cDNA^Mfcil^cDNAJ 

TMfc9cDNA54V5y-£JH^S£fcfc:J:9, JO 
»c D N Ai9l £ t k*njB"C*4. **3JtefeH 
T i C H 0»D c D N Ay-i 7y >J -T& r- 7 ? 
y-yI(0Lamda ZAP?--f 7*7 'J-&tft Mfc 
!flM&*<7) CDNA5M771I —X'fo £> 7 Q y r -y ? K 
COAgtl l^^y-fcJBWO**. 9u--y? 
10 ^7 ?-lz&£LfcW&<OZtLt>cr>mRtDN AZmi. 

mmmmizmx (h5^7i?y 3 y) tz. 

3'J : Escherichia coli(E. coli)) 2r?t±i:-f 4 7 n 

y 9 9 - 1 ±mmt ffm^hitifim § ^t 

ffl&lDNAt30mMt&fctil)si'V&<7ftf : &T 

tZkVfshtlh. Lamda Z APW g t 1 1 <D± 
20 ^j:A7r-yX?^-^, ffitfttDN AS-ttg^i 
^^y«?A«^ILfc±li*t^AiT'# & TftSS 
m^Xyr-iSftrnzAtlX (in vitrei >y^-^'y 

^tv^) , ±miz®m±<®mz-tthi]m--mz 
mmnxa r ). ^m^tix^i^-vy-^ym^ 

•7 h (Gigapack II packaging extract, XVyJi/— 
y (Stratagene) W$ ) £fflV ^T A* 7 ^r- v'y ^Srff 0 £ 

1 1 "TigT-fes . ^7 7-~ i Jyy itztmt d n Ati, 
30 *&. ttch-h. miWm'&l&ixF?Z1sts?v-=.y 

r<??-£m^zmm±. ±mmizmmmzia-ft 

m&<Wmififo~>X\tti:h-?. ttz. B-ijyCh^-f 
-^miiff- ( 1 a c Z ) WcDMfr^ £%ts? a-~y? 

m&lDtiAtfhyyxyx.7is-,yZtUz±mmZz 

^^--yy-fhtzMz&w^txhh, Mitf. l 

amda Z AP^A g t 1 1 9x3——y7<9$— £ 
E. coli XL-1 Blu e^E. c 

40 o i i y i o 8 8m)immm*mgi-th.tf ^\ mm 

mmzntmmmn*?. e - $5 9 v 
commizx *)X9 v-=-y9~thc\tim®x'hh. 
*#wt{±, Kwrnzmmmzt* , ^wl^^d- 
-imm-ttnix\>\ ±^uz±mm mmtDNAtf 

VyyX9ai9i/9y%httMM)\t. cDNA54 
7y>)~£mi&i-&. TyX$.Yt,z~7)V-X9V7h* 

7immk\zw%Lx?y-9*wmi-tti\f dn 

50 AWKtimXZtlfz7yX S r-'SrffifftS 7 r-^*7"5 



1 5 

[0043] (ii)HS2ST?g;£ftcDNA7n-~y 

mz±M<T) X 3 (~ LX%htltz cDNA^'f 7*7 'J —A 1 
t>. HS2ST^cDNA£ttS7r-y7o- 
HS2ST J #MJcDNA£7'Q-7'fcl/C>'v' 
7*U ?'-f -fcf-i/ g y\,Zl D SftR-fS 1 b **T*# I . ;vf 

StR$fL7tHtt^n-y*^. 7r-> : DNA£il 

cDNA^Oft-fii^?^ t#£>il£cDNA 

[ 0 0 4 4 ] ±fe<DJ; d t LTifcSSflfcf-v 4 --X 
;\2vX?-&5fcc9HS 2 STc DNAcOffigffi^OW: 

T5y»s?d<?D*tE?"j»t2t:s-r. th 

i*<7)H S 2 ST c D N Aff)&mffl\RVZff)15mffl 

t>t>¥ ss*is r s ysswi *kh#* 3 ic , r s ysi 

ffi^JW^K^Mfcijcf. thEi33fc<7)HS2STc 
DNAti, Htf-rJ --XJ\AAj>-&m<7)HS2S 
T£7°n-7fcL~CI£J8U t hi*c0cDNA5-f7" 
7 'J - £ x 9 U v & ; i J: r> X t> f§l> £ b 1fi 
^mX'foh. 

[ 0 0 4 5 ] < 2 >*^BJ!D N Acn&mimzX -? T 3 
- F ^>J 5 J 7 V i) y^Wfffimkn* 'J 

y 3 if 5 7 y y * y u "vr * h 

fcfcwt. ±150 rgfrfrj tJi, HS2STvStt^W-f 
[0046] lf?Lffl«^l*]T"^iaLT H S 2 ST 

fcraaicixMSti*. iw.t^orsK'j^rf-Htt. fMe 
«o*"j F^sit^t Zi-oxnz r t h . 

#-e??, ttz^mm^mmmmmmizmx-thz 

1 6 £ t oTff 3 Z b tfX'Z 

[ o o 4 7 ] mz , mm 4 fc^tr 5 smmtt 

•T*jKy^f-HiS:#trHS2Sm tMfl«?$B8 
IT v^ffffl^-c? 2 - o -KBS»kSW*t 
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[0048] <3>#?&BJlDNA£fflfflU:HS2ST 

^y^rf-Hw®*^ 

10 ±E*SKHDNA-C»W0i3iiit«BBt, ff»3rfS*ft 
[0049] *5ffiBD N AtJBWBRSiifclWai, 

[0050] 3HSfefrftfcteV^TJ±, ^>-A-^MOM3t 

WiJf. COS-7«^60l«^Wi:pCXN 
2(Niwa, H. , Yamanura, K. and Miyazaki, J. (1991) 
Gene 108, 193-200) X12p F L AG ( -i -X h~?y 3 
ft 7 (Eastman Kodak)«) mtr/mSMfflfflffl^V 

?-<mfr&i>itzmm-T&zbtfmu\ tm*?% 
rnmn. m^zm±?%h*>mmi,z&i7Gxms.MR 

30 [00 5 1 ] #3&H|]DNAtiEgB^2-t!:Ti i^L. 

ffi^^ y ^r^- h fc <oa^-K y ^rf - k k ltjsrs * 

[0052] «9Wrt»fe««8MsIf 'J^Tf - H<0S1R 
[0053] 

[HUH] OTtc. *«W*saiWfe:J:"3Sfefc:^#« 

40 tawj. 

< l >f-v --XJ\j±x?-<ry\t<iy y^Ss2 - o - 

J. Biol. Chem. 271, 7645-7653(1996) tffittco^&t 
J;0 2[a)@<7)3' , 5' -ADP-7#D-X*7A*> 
fetf5»ajB^tUT«*»«LfcHS2STt»/;. S 
d s -,-ity 7*7 y ;ur 5 F^n;^!) (page) J 

fr5£#>C, 2 8>ug<50HS2STSrl 0%h'J7on 
»Mfc:J:9«tlftS-l*:. r-bhyt'2lHlgt?tLfc. i<0* 
5% (V/V) c02-y;^7°bxy/-;^^ 
50 tm~T4 y/A--y 7 r-t-1 0 0'C, 3^-IS|j§7Ci5«t 
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IfSDSfcLfc*,. Laeramli (Laemmli, U. K. (1970) Na 
ture 227 , 680-685) OMC«^T 1 0%toHWT9 
'J^rSh'^fflWSDS-PAGE^fc. s 

y-^m«pHl 1^1 OmM 3-y^n\^ 
^TSy-l-7°n^°yx;P7^y^ (caps) j§ 
*K 2 0 0mAr2B#^3 0^, ProBlottcO 

pvdfi (rr^-f k A^^-yxf^i) tcK^L 

K^L^^yA 0 ^©^Aebersold^<7)^ffi (Aeberso 
Id, R.H. , Leavitt, J., Saavedra, R.A., Hood, L.E., 
and Kent, S.B.H.(1987) Proc. Natl. Acad. Sci. USA 
84,6970-6974) ^oTPonceau STJSr&L£. 4 5k 
D aJaTOfK#7!V *y K * flJ 0 ttS L , IwamatsuCO^S 
(Iwamatsu, A. (1992) Electrophoresis 13, 142-147) 
8:835 Lfc*ffit i P V D FjfttTSHtS-ltS-* 

0. 5M Tris-HCl, pH8. 8. 5%(V/ 
V)7-th— HJ/k lmg 5^*XM HMD 

tt) ££t*8M ^r-^yissasjsas o ou 1 + 

*tflN NaOHjgJSl 2ju l*J«iL. BlBrfcl 5^ 
ISHvvt. iOKt«9*T8»L, -fcoao. 1% 
S D S 2 %7-fe h - h'J ^TiJfe» Lfc . Mi: 

jX^-ySr^OlOOmM^Kt^ffPL^O. 5% 
sK»J t-/|ytrn>J^y (PVP-40) 3 0 0// 1 
*TS»T3 0jMKV*.x'*-hU 10% (V/ 
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* 5 0ju l^Tr i s-HC 1 (pH7. 5)fcjg#U: 
0. 3UC0N-^U*^— tfT'3 7^1 SmWSML 
tZo %<K\&. in sit ujKKWilMfc£\ 1 0% (V 
/V) 7*h-bU/l/£#tfpH9. 0^20mM 
Tr i s-HC l+fc:H*:SK (mo i : mo 1 ) ifi 

y s-C£iD3 7*CTl 5«fBlffV\ gWCl 0% 
(V/V) 7*b-hU/l'££trpH7. 5<7)20m 
M ^KSry^-^Afc 2 5mM CaC12^ 
10 frpH7. 8<7)Rj£JS+tB*: »K (mo 1 :mo 
l ) #i : 5 0t=5rS±afc^»Uv:xyH7-pr>f^ 
— tfA s P -NfcJ; 0 4 0°cr 2 4H$iafr "5 d fc t ± 0 

m.mttz. i%(v/v) r-th-bu^-MfSP 
ijfflA(o. 06%(v/v) m;7;m-oI»(tf 
a) ) is jm i^z^mmmM^mmi. mmy^ 

(0. 3Xl50mm) t^WJ-HPLCi^ 
fc. ^?^Y<nm\£\tWM3. 3^1/min, 100 
^HrC2%-10 0%4-C«B»HB (0. 052% 
20 TFASr^rO80% T-fe h U^) <Z>iM&rEfcJ: 
Ofi^fco ^Tf-H^B^{i:2 1 4 nmcoi£b£«£^ 
^-L^^#f^T@iRL, PVDF»0/hfrtyn 

>y b Lfc. rsy«aj!»jej±*T^4 7 6 ArnTM 

yy^-^xyt- (TT^-f F >M ^^Xf-^X(Appl 
led Biosystems) ) "CfTofc. S 1 KtSS£ijcf • 
[0054] 



^7°f - K#f 






1 


DLCAKNRYHVLHI 


5 


2 


DQVRFVKNI 


6 


3 


DXYRPGLXR 


7 


4 


DIVIXYNR 


8 


5 


DLYR 


9 



[0 0 5 5] <2>HS2STgP#cDNA?)PCRfc 

( 1 ) PCRfflT^V-tfDfM 
±Mi^r^ F<9 1 fc 2 fcS-^vt , H 1 fc^t-f * y 

-Y y y yfflttfc^ts *jb*5 MfftStmrjA i-vm 
or? 4 v-i s (e*ij#-§ 10). 1 s i 

11). «M«ffl»l«?iJ£ftor7>f V-2a (ItfiJ 
#fl2) . 2ai 3) ) . 

[0 0 5 6] (2 ) PCRRIS 
CHOiWjK.tfy^dT (oligo-(dT)) -fe^o-*? 

<A)*RNA*iBKSKJGtf>»Si:LT. *U:/dTfrr»50 



XJJV-b LTcDNA<7)-#«£-&)£U ift£PC 
R<0«ai:LTfeffiLfc. PCRti. l;uM<0*JB79 
^(7-lsi2a«3 (Xt±l sit2ai), 2 
/x 1 W^C^RJWS. *il«l2 0 0 tx M<D4ffi«OT 
^j^M^KZyyiL fcil/l . 25U«Am 
P 1 iTaqdf»J^7— b' (^-^y-x;l^-?-(Perki 
n-Elmer) «) 5r^te B ^5 0u 1 T'ff-Jit. *MSi 

ii:94°CT'l4h T--J y^(i6 0°CT"2^. fWK 
JW47 2 0 CT'2^i; L. 3D"-f ^^rtt5 0°C^TT 

a- y y /<o?a«co^ 1 2 °cf-'ojS < L . *«wt ar 

y >?0&gtf4 8°C<r>3kft? 1 7-9-^ 7)Hfo 



(11) 
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WWvtht. «i8ftfc»90bpOTNA^ 
K^SJSiifc. Ist2aj:0i3 ? **fcijfc«l 
f5fl9bpi:3bpy7MTI/^77^7-l s i fc 

2s i ^fiJfflLTPCRj y flo7t!^T*i>. team* 

S30DNAKfr:W£fcfc. 

[0 0 57] <3>^W--X>NAX;?-C7)HS2 S 
T^£*cDNA0)JRt» 
( 1 ) y vf 7 y ^-f 3 yffl7D-7^« 
1 st2a^r7^^UPCRjff^^ 
D N KWK\t J e t s o r b ( ¥J* */ F (Genomed) 
H) fcttoTEUKLfc. T4 DNAsKy*5-Hffctt 

BMfcLfc£tf>DNA£. 7WJ^X7r^-«K 
L^7';l/-X^'jrh(Bluescript)7 0 ^X5 H (^b7 
^i^-y(Strategene)S) DNAcOEc o R VfBftBrJi 
fcfe^U JM1 09£fflWt. #ka^ftfcJ:4W? 

[0058] cDNAy477V-f)Z7V-~>yitZ 

pCDD N A, &fetffc(a-*2P]dCTP (77ytA(A 
mersham) |j[ ) £ trift 2 5^1 <0»S8rC»B L fc P 
CRS^fefWUfc. PCRte. 9 4 < C'Cl$h 4 8 
°CT1#\ 7 2°CTl^^-f^;US:3 50^OiEL. 
i^t^l ?7l/CttS£fc7 21CT^#*«* 1 5# 

[00 59] (2) HS2STcDNA?n-ycOX? 

y--y^ 

CHOjHJBc50cDNA^>f 7 P ^ , J-T'J>l»Lamd a 
ZAP cDNAy47yV-£xh7?i/->frt>m 
AUfc. ?I±^E. co 1 i XL-1 B 1 ue«; 
7^7y-07r-x£S&£tf^ 7l/-HftS 
fc92-4xl 0MSOT7-?£%M£ftS ± 3 fc£ 

fc # Uni-ZAP XR7^7'J-H4t)t3n 
LfcH y b o n d nylJ-T/W 
Uffljatt-tfJfflJBL. 37. 5%*/k*T$h\ 5x 
SSPE (S^hU^A/UyK^hU^A/EDT 
A* 



5 XDenhard's solution, 0. 5% SD 
Si: 5 0^g/m 1 c0^S^1f^»^DNA**tf 

jga+. 4 5°ct'3. siwirww/y^xLft. 

32 p L^7°n-7'^±IB^*7 7 r -+fcini. , 4 
2W16»\>f7 , iJ^XL3t. 7 4/I^-£. 5 
5°CT'l XSSPE. 1% SDS. SfefcO. 1XS 
SPE. 0. 1% SDSfclJOffi&U 
/77 ^— frc± 0 6«»tt*n-V*ftSLfc. 
[0 0 6 0] (3) **>f--;#NAX*-**tf>HS 
2STcDNA<7)Jggffi?i] 



20 

ExAssist^WWr^ytE. coli S 
OLR^ffiffltS^h7^y-^i n vivo DN 
AtJ^{±lL^(Stratagene in vivo excision protocol) 
fcJOWOUJLfc. SOLRt»A5nfc^/l— ^^U 
7"b7°7X$ KDNA£Q I AGEN7°7X5 K^rv h 
&fflV^»«Lfc. »AS*LfccDNAO'3^ ftt^ 
1*2. 2kbp^K3fcH8fc£Wt£cDNAOig3i 
EHfcfcjeUfc. *SKJ«idGTP/deazaGT 
10 P^*y hhl^OSequenaseA-^g^. 0 

flU.S.A-f >fy- S %)V (Biochemical )» ) £f$ffl LTtfl 
**>fc. T3 DNA^J^7- b\ T7 DNA^'J^ 
7— tffcl DDNA^SrfflJ&L. $)2 5 0bpCO{m 
trt»T9>fv-*WAS*Lfc. ^ftfcDNAliny 

t° jl— ^ V 7 h x 7<7)>>'x *T 4 v ? X- V >y ? (GENE 
TYX-MAC: V 7 h ^ x Tf'^077 V b#M) tCj: 0 jg 
ft, BtfrU:, *<9*SIL K3fr6ftfc:tlfccDNA# 

20 P SfifcT 5 -/ Lfc ( B2»# 1 > • 7 5 

ik»^ATG3FyoJ^B*-2 l^UBffc 
»jh3K^TGAE^#ftLJt. filD^ATGn F 

7 5 y 8$SS<7)4 1 , 8 3 0 D a T 2 *Hr<OWS^^riB 

w^tto^^vw^siifc. d^7^ysae^ 

A>fFa^-rnyM:J:9, HS2ST7$y*ag 
1 4 *B*»fc 2 7 #B * Ttf> 1 4 7 5 / WUfcP 
TO^7KSfeST-*l>cIt^fflUc (H2 ) . tS&b 

D N A<7)S3S|£?iJ t * yA^ff-^^ (EMBL-GDB 
U U -X44 h NBRF-PDB y y -X45) fc Jttt Lft , f ifltS 

$ y&t#v 179-183 tUfft-TS D L I Y L<7)g2£iJ 
#7 5 smWy 3 3 8-342 kzU^fiX V ^ h WH± 

ftTV^TUiWBWSIEIHBSI VT'PAPStfflfttt 
S«tiii3&«&SnTV^GXXGXXK4fc{iLE 
40 KCGRiOffi^J (Zheng, Y. , Bergold, A. , and Duffel, 
M.W. (1994) J. Biol. Chera. 269, 30313-30319) i>ji 

y H7 4 nf^f t-lf Ly s - Ct»lLt» 
mftcoT^ SWWW^X&ofr*) , ^cDNA^n 

tltZo 

[006 1 ] <4>bhcOHS2ST^^cDNAc7) 

Mm 

50 ( 1 ) HS2STcDNA?D-^?»J--y/ 



(12) 



2 1 



? «J ^fflr o-y £ fc L T ffiffl L X b h 

M»iBiSWcDNA9>f ^U-*ffl^^«A s t 1 
1 cDNA^>f y^'J-S:^nyxv^*^ffllAL 
^oS±^E. col i Yl 088Mmz?>(J'7V 
^7r-y»?^, TV- Mtfe3fc9 2~4 

Ox 1 0MHO3n~-£;^y--y?Tfco Agt 
1 l3&«»^ai<iT4t3t3n--£(B5LfcHybo 

7. 5%*/kfc75K. 5xsSPE(^tth'JW 
/UyR^hU^/EDTAaHKBE) . 5xDenhard' 
s solution, 0. 5% S D S fc 5 0 // g/m 1 (7)$t& 
Zittzy-^TDNAZ-Stsim*. 4 2T7C3. 5B$ 

iarwwry^>fXLfc. ^p^^Lfcrn-y* 

±IS^' 7 7 r fc JOi. . 4 2°CC 1 6 I^SA>f 7 1 U ^ 
JXltz. 7 4 4 5°CT1XSSPE. 1% 
SDS. ZMZO. 1XSSPE, 0. 1% SDS 
fcJ;9ft#U b ^ S^3j-^9 7 -f — fc: J: 9 7 flon 

[0062] (2) HS2STcDNAC0igSE^J 

ExAs s i s t\;l/A°-7r-ytE. c o 1 i S 
OLR*®$ftthAYy9i/->0)in vivo DN 
AtJOtt}Lffi(Stratagene in vivo excision protocol) 

fciOWOajLfc. soLRfc$ASftfcT7l^-*?'J 

7°h7°7X$ FDNA£QI AGEN/7XS F*y h 

fcJBwcfMBU cDNA^«aHEM*«SLfc. «S 
ffi^Jii dGTP/de a z aGTP^7 hi: KKcOSequ 
enaseA-^ 3 >-2. 0 {%tl?tl\S.SJM%5'$il)V 
(Biochemical)^) SrffifflLtil^fc. T3 DNA* 
LM7~fc\ T7 DNA^U^^— tffcctODNA-g' 
StfcBWLfc. ^WtDNAIi3>'t^y7h') 
xT^yx *T X- V *y ? (GENETYX-MAC : V 7 h 9 

IS*. thi*cOHS2STSr3-F'fS^«OJaS 
4m4>- 7 J±CD AT GU\t>tf^£tlK 

^ATGn h y<7)±8S«~ 2 1 <50«B(rfc:»±3 H >-OT 



10 



20 



M 40 



flfflPPlO-257896 
2 2 

* rfr-r y u -r * u-a(± 3 5 6 r s y i£«as?) 

4 1 8 6 8 D aT2*Br<50«IS^ig«*SfO^yy^ 

n-yhCif). HS2STT5/*ffi«^14#g*> 
2 7#B 4"W> 1 4 7 5 yK^S^^^KMfeJiT' 

_tlSf- ^ 4 --XV \ A X ? - c D N A RTfZtltf 
3-F^£HS2STfcJtKUr, t hi* 

OH S 2 S Tii^W «-X;nAX?-£*C9H S 2 S 
Th9 7. 5%^Htt**fN&£fc:^6frfc*ofc 
(03) o 

[00 6 3] <5>HS2STcDNA^3g 
( 1 ) H S 2 STW%y?X$ vcomm 
HS2STcDNASr^SS*5^«>^. SftB'^*- 

tcDNAifrt»AL, ffl&iryxsvzffimi 

fc. mftcDNA»i«|Jft«^?^--pcD 
N A 3 fc»A Lfcfflm *.T°7X 5 FTfe S P c D N A 3 
HS2ST£fl|§BU:. 

[0064] (2)COS-7»WHS2STc 

DNAOf^y^xyb (-JStt) 

H S 2 ST c D N A^miCOm^ZliC O S - 7 MM* 

JH^fc. 

[0065] pcDNA3HS2STJh7yX7x^ 
h UdfflJM 6 7 $mtm L . £>Kobayashi , 

M. , Habuchi, H., Habuchi, 0., Saito, M. , and Kima 
ta,K. (1996) J, Biol. Chem. 271, 7645-7653fcfE»<0 

3 04H94 -C. 1 0, 0 0 0 x g LfcSL ± 
*l#tf)HS2ST, H S 6 ST, ny f-yO- 

30 «3g£C3?SP% (cost) fitt £p^fc .tMkLX 

cDNA^i^r^pcDNA3J:b7^7x^M 

fccos-7«fcMfeb5yx7x^ht^rv^cos 

ttcDNAJ:^^^-S:h7yX7x^W 
fc, HS2STvgtt(i:Mtb7yX7x^hL^^WS3 

tt^a^iKobayashi , M. , Habuchi, H. p Habuchi, 0., 
Saito, M., and Kimata, K. (1996) J. Biol. Chem. 2 
71. 7645-7653^IEiKO^^^>Tfi : ^>fc <> 
[0066] 
[*2] 



HS2ST 



HS6ST 



COST 



J*»a 2.2±0.5 
P cDNA3 2.2±0.1 
PCDNA3HS2ST 5.7±0.7 



1.7+0.5 
1.9+0.3 
1.6+0.4 



6.4±0.1 
6.7+0.5 
7.0+0.1 



23 



(13) 



JIBUTI 0-2 57896 
24 



*^rt^0^fl<7)#{2f±praol/min/mg protein 



[0067] m^Uzi. d ±ETJWiS*lfc c D 
NAt»MS*4^^-t«i*t6«Jfil^HS2ST 
»ffl±*«ii:cDNAttM*L4^r9X5Ht*Ab 
fc«B«D»2. 5«ftT*-?fc. ^*lt#LTHS6ST 

£<0t6*a>S>, #«S*UtcDNA3&«HS2STffittS- 

t hi*^HS2STOcDNA2:ffl^T_tfet[5l 
*KCOS-7«IBfcb9yX7x^^gyLTt hi 
*OHS2ST^3BSS-frfc 0 *<a»IL ?-v>f--X 
7\AX?-ct)H S 2 STSSKRS-tfcRiiHIIte**** 
flfcfU th4*C0HS2ST^cDNA^^-f-- 
X>\AX*-i*<0H S 2 STh I^^SttSrfrfS H 

[0068] <6>^j~-x;\Az?-fmmmx 

U (A) + rn a<7) y if y^n 7 McJfc&H s 2 ST&agtf) 



10 



f- W nax^ - W*4*tS*»»»c H o 

ftlJljLfcift'J (A) + RNA5"pH7. 0 <O50% 
*/PAT$F (V/V) , 6% t^AT/L'ftF (V 
/V) s 20mM M0PSA , 7 7r-T"6 5°C % 10 

4HHKttU 6% ^r/i^ftF (v/v) £-irt? 

1. 2%r^p-xy^T«sei«ttf-5fc. 5 0mM 

OTaOHt2 0^WLfcfi 20XSSC (fMR 

U ^+tf)RNA£Hybond N + t>fnyK:-0M? 
U 5 0mM*)NaOH-C54HBH£Lfc. KlfcHE 
S*lfcRNA£4 2 0 CT3^Pb1 50% *^Ar;l/f 
bh\ 5XSSPE. 5 xDenhardt's solution. 0. 
5% SDS, 10 0jug/ml«0«ttS*fc^ll? 
D N A ££triBS4 r C7 p W Wyj^X'Uc, a^/ 
■J *W X(i 32 P ^^L^7 o n-y(lxl0 6 cpin/ml) 

trJJBWfWCtxofc. Sfc»«5^Lfcro-yiir 
;^X^U7 a ht^A3tl^K3^n-yS:Sma I fc 

Af 1 1 iTfflftLT#fenfcK«»titi3»««at 

tfll3-l. 2 5 7H«01, 14 5«a^fe*6D 
NA»Tn-^^[a- 32 P] dCTPhRe a dy-To-G 
o DNA^'Jy^ vb A'^T7 
? (Pharmacia Biotech)) £<£ffl It7>/A^ 'J rf* 
^lx^-^-F"7 c> 7"f A 7 (Random oligonucleo 
tide-primed labeling)^ J; OfPJ^Lfc. «IOKJi6 
5CT1XSSPEJ. 1% SDSfciOft^Lfc* 



HiBBETO. ixsspe, 0. 1% SDSt: 
>Jifc»Lfc. i^)JB*-8 0X;'C14«plB % 4H 
^TXK7^/!/AtcS3K$ii:5to 5. Okb 

t3. Okbi02o^)AyH36*fl^ilfc. 
[0069] 

l - a xd y»«a£^ 2 zsmmz 

Bt^v^ y«fl» 2-0 -«K»flP* ( H s 2 
ST) ^U^r^Ffttf**ita-K^4«HE«t: 
**iDNA**f*fc*l4. 4fcHfcBtDNA43|W)DN 

[0070] *»WfcJ:0. HS2ST^7KU^7°^F 

H S 2 ST tnmt«M?TiB4SK4 

[007 1 ] 

iwaa 

1 

KflkOftS : 2138 

«*>» : WBJB 

MCOJ^- : HftR 
E?!I<7)«K : cDNA 

: ft>f--XMX^^ 



20 wm 



30 



40 



l«tt#rt» : CDS 
jpmM' 24.. 1091 

USt^^^lB^* : transmembrane domain 
63.. 104 

^ISS^^fE^ : potential N-glycosylation site 
#tfEffiK:345..353 

#^£^TId"*f : potential N-glycosylation site 
fflmM: 403.. 410 



CTTGATCTCC AGCCGCGGGT TTC ATG GGG CTC CTC AGG ATC ATG ATG CCG 
Met Gly Leu Leu Arg He Met Met Pro 
1 5 
CCC AAG TTG CAG CTG CTG GCG GTG GTG GCC TTC GCC GTG GCG ATG CTC 
Pro Lys Leu Gin Leu Leu Ala Val Val Ala Phe Ala Val Ala Met Leu 



50 



(14) 



10-257896 



25 

10 

TTC TTG GAG AAC 
Phe Leu Glu Asn 



GAA AGG 
Glu Arg 

ACA ATG 
Thr Met 

ATA GTC 
He Val 
75 

ACC AAT 
Thr Asn 
90 

CAC ATC 
His He 

GTA CGC 
Val Arg 

TTT TAT 
Phe Tyr 

AAG AAG 
Lys Lys 
155 
CTT GTT 
Leu Val 
170 

GGA TTA 
Gly Leu 

GTG GCT 
Val Ala 

ATC CCA 
He Pro 

AGA TGG 
Arg Trp 
235 
CTG GTG 
Leu Val 
250 

GCA GCT 
Ala Ala 



GCA ATC 
Ala lie 
45 

GAT GGC 
Asp Gly 
60 

ATC ATT 
He He 

ATC GCC 
He Ala 

AAC ACT 
Asn Thr 

TTT GTA 
Phe Val 
125 
CAT GGA 
His Gly 
140 

AAG CCC 
Lys Pro 

TCC TAC 
Ser Tyr 

AGG AGA 
Arg Arg 

GAG GGC 
Glu Gly 
205 
TTT TTC 
Phe Phe 
220 

GCT ATG 
Ala Met 



15 

CAG ATC 
Gin He 
30 

GCA AGA 
Ala Arg 

CCT CGG 
Pro Arg 

TAT AAC 
Tyr Asn 

TAT GAC 
Tyr Asp 
95 

ACC AAA 
Thr Lys 
110 

AAG AAT 
Lys Asn 

CAC ATT 
His He 

ATT TAC 
He Tyr 

TAT TAC 
Tyr Tyr 
175 
CGG AAA 
Arg Lys 
190 

GGC TCA 
Gly Ser 

TGT GGC 
Cys Gly 

GAT CAA 
Asp Gin 



CAG AAG CTG 
Gin Lys Leu 

CAT GAA GTC 
His Glu Val 
50 

CAA GAT GCG 
Gin Asp Ala 
65 

AGA GTT CCC 
Arg Val Pro 
80 

TTG TGT GCG 
Leu Cys Ala 

AAC AAC CCA 
Asn Asn Pro 

ATA ACC ACT 

He Thr Thr 
130 

TCT TAT CTG 

Ser Tyr Leu 

145 

ATT AAT GTC 

He Asn Val 
160 

TTT CTG AGG 

Phe Leu Arg 

CAA GGA GAC 
Gin Gly Asp 

GAC TGT GCT 
Asp Cys Ala 
210 
CAC AGC TCA 
His Ser Ser 

225 
GCT AAG TAT 
Ala Lys Tyr 
240 

GAG CTG GAA 
Glu Leu Glu 



GGA GTT ACT GAG 
Gly Val Thr Glu 

255 

TTG CCC CGG TTT TTC CGG GGT 
Leu Pro Arg Phe Phe Arg Gly 
270 

GGA AAG AAA TCC CAC CTG AGG AAA ACC 



20 

GAG GAG 
Glu Glu 

35 

CGG GAA 
Arg Glu 

GCT GTA 
Ala Val 

AAA ACT 
Lys Thr 

AAG AAT 
Lys Asn 
100 
GTG ATG 
Val Met 
115 

TGG AAC 
Trp Asn 

GAT TTT 
Asp Phe 

ATC AGG 
He Arg 

TTT GGG 
Phe Gly 
180 
AAA AAG 
Lys Lys 
195 

CCG GAG 
Pro Glu 

GAA TGC 
Glu Cys 

AAC CTC 
Asn Leu 

GAC TTC 
Asp Phe 
260 
GCT ACA 
Ala Thr 
275 

ACA GAG 



TCC CGG GCG 
Ser Arg Ala 

ATT GAA CAG 
lie Glu Gin 

55 

GAT GAA GAA 
Asp Glu Glu 
70 

GCA AGC ACC 
Ala Ser Thr 
85 

AGA TAC CAT 
Arg Tyr His 

TCA TTG CAA 
Ser Leu Gin 

GAG ATG AAA 
Glu Met Lys 
135 

GCA AAA TTC 
Ala Lys Phe 

150 
GAC CCT ATC 
Asp Pro He 
165 

GAT GAT TAC 
Asp Asp Tyr 

ACC TTT GAT 
Thr Phe Asp 

AAG CTC TGG 
Lys Leu Trp 
215 

TGG AAT GTG 
Trp Asn Val 

230 
ATT AAC GAG 
lie Asn Glu 
245 

ATC ATG CTA 
He Met Leu 



25 

AAG CTA 
Lys Leu 
40 

CGG CAT 
Arg His 

GAA GAT 
Glu Asp 

TCG TTT 
Ser Phe 

GTT CTT 
Val Leu 
105 
GAT CAG 
Asp Gin 
120 

CCA GGG 
Pro Gly 

GGT GTG 
Gly Val 

GAG AGG 
Glu Arg 

AGA CCA 
Arg Pro 
185 
GAA TGT 
Glu Cys 
200 

CTC CAG 
Leu Gin 

GGA AGC 
Gly Ser 

TAC TTT 
Tyr Phe 



CTC GAG 
Leu Glu 
265 
CGT ACA 
Arg Thr 
280 

AAG AAA CTT CCC ACC 



GAC CTC TAT 
Asp Leu Tyr 



146 



194 



242 



290 



338 



386 



434 



482 



530 



578 



626 



674 



722 



770 



818 



866 



914 



(1 5) #BH*10-2 57896 

27 2 8 

Gly Lys Lys Ser His Leu Arg Lys Thr Thr Glu Lys Lys Leu Pro Thr 

285 290 295 

AAG CAA ACC ATC GCG AAG CTG CAG CAG TCT GAC ATT TGG AAA ATG GAA 962 

Lys Gin Thr He Ala Lys Leu Gin Gin Ser Asp He Trp Lys Met Glu 

300 305 310 

AAT GAG TTC TAC GAG TTT GCA CTA GAG CAG TTC CAG TTC ATC AGA GCC 1010 

Asn Glu Phe Tyr Glu Phe Ala Leu Glu Gin Phe Gin Phe He Arg Ala 

315 320 325 

CAC GCT GTC CGT GAG AAA GAT GGA GAC CTC TAC ATC CTG GCC CAG AAC 1058 

His Ala Val Arg Glu Lys Asp Gly Asp Leu Tyr He Leu Ala Gin Asn 
330 335 340 345 

TTT TTC TAT GAA AAG ATT TAC CCG AAG TCG AAC TGAGTGGAAG TGTGACCAGA 1111 

Phe Phe Tyr Glu Lys He Tyr Pro Lys Ser Asn 
350 



355 








TCACCGTTGT 


TCTCAGCTTC 


TGCACCTGTT 


1171 


TTGTTGGGCC 


GAGTTGGGGA 


ACAGACAGGA 


1231 


TCAGTGTTCT 


AAGGAGTTCT 


TAAGTTCTTA 


1291 


TTTGTTTTCA 


TTTTCATGAT 


AGCTATAATC 


1351 


AAATACACAC 


ATGGAGGTTT 


AATCAGAAGG 


1411 


TTCTCTTGCT 


TTTGATGAAG 


CATTTTTATC 


1471 


GGCACTTGGA 


GTTTTGTGTT 


GCACACCCCT 


1531 


AGCTGATTTG 


TTTATGTGGA 


TCACGTCTCA 


1591 


TCTCAGAACT 


GTTTTTGCTG 


TAGTTGAGTT 


1651 


TTTTGGATGA 


TCATTAGTGT 


TAAAGAAATC 


1711 


GACAAAACAG 


TTAAAAGCAG 


TATTCCTGAT 


1771 


GGTATTTCTA 


AGAATGTTGA 


CAACATTATC 


1831 


ATATAAAAAA 


AATGAGTTTA 


GTATTTGTTT 


1891 


GAAGTATCGG 


TGACTGCATA 


TGGCAACTCC 


1951 


ACCTCTGTAC 


TTTTACCTGT 


AGACTATTTT 


2011 


CATTGCATTT 


ACAAAAGAAA 


AATGCTGTAA 


2071 


AAGTTACAAG 


TCAGTAGATA 


AAAAGTGGTT 


2131 
2138 



TTGCACC 

[0072] : 2 * htfuis- : fi&R 

: 356 mmmm 9 vwr 

e#ltf>ffl:7$y|8 * 

m 

Met Gly Leu Leu Arg He Met Met Pro Pro Lys Leu Gin Leu Leu Ala 

15 10 15 

Val Val Ala Phe Ala Val Ala Met Leu Phe Leu Glu Asn Gin He Gin 

20 25 30 

Lys Leu Glu Glu Ser Arg Ala Lys Leu Glu Arg Ala He Ala Arg His 

35 40 45 

Glu Val Arg Glu lie Glu Gin Arg His Thr Met Asp Gly Pro Arg Gin 

50 55 60 

Asp Ala Ala Val Asp Glu Glu Glu Asp He Val He He Tyr Asn Arg 
65 70 75 80 

Val Pro Lys Thr Ala Ser Thr Ser Phe Thr Asn He Ala Tyr Asp Leu 

85 90 95 

Cys Ala Lys Asn Arg Tyr His Val Leu His He Asn Thr Thr Lys Asn 
100 105 110 



(16) 



«fPF10-2 57896 



29 



30 



Asn Pro Val Met Ser Leu Gin Asp Gin Val Arg Phe Val Lys Asn He 

115 120 125 

Thr Thr Trp Asn Glu Met Lys Pro Gly Phe Tyr His Gly His lie Ser 

130 135 140 

Tyr Leu Asp Phe Ala Lys Phe Gly Val Lys Lys Lys Pro He Tyr He 
145 150 155 160 

Asn Val lie Arg Asp Pro He Glu Arg Leu Val Ser Tyr Tyr Tyr Phe 

165 170 175 

Leu Arg Phe Gly Asp Asp Tyr Arg Pro Gly Leu Arg Arg Arg Lys Gin 

180 185 190 

Gly Asp Lys Lys Thr Phe Asp Glu Cys Val Ala Glu Gly Gly Ser Asp 

195 200 205 

Cys Ala Pro Glu Lys Leu Trp Leu Gin He Pro Phe Phe Cys Gly His 

210 215 220 

Ser Ser Glu Cys Trp Asn Val Gly Ser Arg Trp Ala Met Asp Gin Ala 
225 230 235 240 

Lys Tyr Asn Leu He Asn Glu Tyr Phe Leu Val Gly Val Thr Glu Glu 

245 250 255 

Leu Glu Asp Phe He Met Leu Leu Glu Ala Ala Leu Pro Arg Phe Phe 

260 265 270 

Arg Gly Ala Thr Asp Leu Tyr Arg Thr Gly Lys Lys Ser His Leu Arg 

275 280 285 

Lys Thr Thr Glu Lys Lys Leu Pro Thr Lys Gin Thr lie Ala Lys Leu 

290 295 300 

Gin Gin Ser Asp lie Trp Lys Met Glu Asn Glu Phe Tyr Glu Phe Ala 
305 310 315 320 

Leu Glu Gin Phe Gin Phe He Arg Ala His Ala Val Arg Glu Lys Asp 

325 330 335 

Gly Asp Leu Tyr He Leu Ala Gin Asn Phe Phe Tyr Glu Lys He Tyr 

340 345 350 

Pro Lys Ser Asn 



GGGAAGGAAG GAAGAGAGGG AGGCGGGCAA GCAGGCGGGC GCGGGGGTCG GAGACTGAGG 60 

CAGTAGAGGG AGGCGAGAGC CCGGCAGCCG CTTCGCGCTG TTTGCTGGCG CGGGTTTTGG 120 

AGGGGGCGGC CGTTTAGTCG GCTGAGGAGA AGCGGACACC AGCGGCGTTG GTGATAGCGC 180 

CTGGGGGAGG GGGACTGGAG AGGCGAGAAG GGGGGTTCGC TGCGGTGGTT CTCTCGCTGT 240 



355 



[0073] R#|## : 3 
EWO*S : 2172 

mmm •. mm 
mm : mm 

12*00)8® : cDNA 

m 

: CDS 

£h£&E: 355.. 1422 



40 



^Wii^tim : transmembrane domain 
^Sftg: 394.. 435 

^S^TKI^fB-^ : potential N-glycosylation site 
#£ft^:676..684 

#St5r^^~IB"^" : potential N-glycosylation site 
#£{£g: 733.. 741 



(17) Efflmo-257896 

3 1 

CGCTCTCTCT TTGCCTCGCT CCCGGCTCGG CGGGCTCCTC CCGGCGTCTC TCTCGCCTCC 300 
GGGGTCCCGC TCCCCGCCCC CCGCGGTATG TCTTGATCCC GAGCAGCGGG TTTC ATG 357 

Met 
1 

GGG CTC CTC AGG ATT ATG ATG CCG CCC AAG TTG CAG CTG CTG GCG GTG 405 
Gly Leu Leu Arg He Met Met Pro Pro Lys Leu Gin Leu Leu Ala Val 

5 10 15 

GTG GCC TTC GCG GTG GCG ATG CTC TTC TTG GAA AAC CAG ATC CAG AAA 453 
Val Ala Phe Ala Val Ala Met Leu Phe Leu Glu Asn Gin He Gin Lys 

20 25 30 

CTG GAG GAG TCC CGC TCG AAG CTA GAA AGG GCT ATT GCA AGA CAC GAA 501 
Leu Glu Glu Ser Arg Ser Lys Leu Glu Arg Ala He Ala Arg His Glu 

35 40 45 

GTC CGA GAA ATT GAG CAG CGA CAT ACA ATG GAT GGC CCT CGG CAA GAT 549 
Val Arg Glu He Glu Gin Arg His Thr Met Asp Gly Pro Arg Gin Asp 
50 55 60 65 

GCC ACT TTA GAT GAG GAA GAG GAC ATG GTG ATC ATT TAT AAC AGA GTT 597 
Ala Thr Leu Asp Glu Glu Glu Asp Met Val He He Tyr Asn Arg Val 

70 75 80 

CCC AAA ACG GCA AGC ACT TCA TTT ACC AAT ATC GCC TAT GAC CTG TGT 645 
Pro Lys Thr Ala Ser Thr Ser Phe Thr Asn He Ala Tyr Asp Leu Cys 

85 90 95 

GCA AAG AAT AAA TAC CAT GTC CTT CAT ATC AAC ACT ACC AAA AAT AAT 693 
Ala Lys Asn Lys Tyr His Val Leu His lie Asn Thr Thr Lys Asn Asn 

100 105 110 

CCA GTG ATG TCA TTG CAA GAT CAG GTG CGC TTT GTA AAG AAT ATA ACT 741 
Pro Val Met Ser Leu Gin Asp Gin Val Arg Phe Val Lys Asn He Thr 

115 120 125 

TCC TGG AAA GAG ATG AAA CCA GGA TTT TAT CAT GGA CAC GTT TCT TAC 789 
Ser Trp Lys Glu Met Lys Pro Gly Phe Tyr His Gly His Val Ser Tyr 
130 135 140 145 

TTG GAT TTT GCA AAA TTT GGT GTG AAG AAG AAA CCA ATT TAC ATT AAT 837 
Leu Asp Phe Ala Lys Phe Gly Val Lys Lys Lys Pro He Tyr He Asn 

150 155 160 

GTC ATA AGG GAT CCT ATT GAG AGG CTA GTT TCT TAT TAT TAC TTT CTG 885 
Val He Arg Asp Pro He Glu Arg Leu Val Ser Tyr Tyr Tyr Phe Leu 

165 170 175 

AGA TTT GGA GAT GAT TAT AGA CCA GGG TTA CGG AGA CGA AAA CAA GGA 933 
Arg Phe Gly Asp Asp Tyr Arg Pro Gly Leu Arg Arg Arg Lys Gin Gly 

180 185 190 

GAC AAA AAG ACC TTT GAT GAA TGT GTA GCA GAA GGT GGC TCA GAC TGT 981 
Asp Lys Lys Thr Phe Asp Glu Cys Val Ala Glu Gly Gly Ser Asp Cys 

195 200 205 

GCT CCA GAG AAG CTC TGG CTT CAA ATC CCG TTC TTC TGT GGC CAT AGC 1029 
Ala Pro Glu Lys Leu Trp Leu Gin He Pro Phe Phe Cys Gly His Ser 
210 215 220 225 

TCC GAA TGC TGG AAT GTG GGA AGC AGG TGG GCT ATG GAT CAA GCC AAG 1077 
Ser Glu Cys Trp Asn Val Gly Ser Arg Trp Ala Met Asp Gin Ala Lys 

230 235 240 

TAT AAC CTA ATT AAT GAA TAT TTT CTG GTG GGA GTT ACT GAA GAA CTT 1125 



(18) ^¥10-257896 
33 34 
Tyr Asn Leu lie Asn Glu Tyr Phe Leu Val Gly Val Thr Glu Glu Leu 

245 250 255 

GAA GAT TTT ATC ATG TTA TTG GAG GCA GCA TTG CCC CGG TTT TTC AGG 1173 
Glu Asp Phe He Met Leu Leu Glu Ala Ala Leu Pro Arg Phe Phe Arg 

260 265 270 

GGT GCT ACT GAA CTC TAT CGC ACA GGA AAG AAA TCT CAT CTT AGG AAA 1221 
Gly Ala Thr Glu Leu Tyr Arg Thr Gly Lys Lys Ser His Leu Arg Lys 

275 280 285 

ACC ACA GAG AAG AAA CTC CCC ACT AAA CAA ACC ATT GCA AAA CTA CAG 1269 
Thr Thr Glu Lys Lys Leu Pro Thr Lys Gin Thr lie Ala Lys Leu Gin 
290 295 300 305 

CAA TCT GAT ATT TGG AAA ATG GAG AAT GAG TTC TAT GAA TTT GCA CTA 1317 
Gin Ser Asp He Trp Lys Met Glu Asn Glu Phe Tyr Glu Phe Ala Leu 

310 315 320 

GAG CAG TTC CAA TTC ATC AGA GCC CAT GCC GTT CGA GAA AAA GAT GGA 1365 
Glu Gin Phe Gin Phe He Arg Ala His Ala Val Arg Glu Lys Asp Gly 

325 330 335 

GAC CTC TAC ATC CTC GCA CAA AAC TTT TTC TAT GAA AAG ATT TAC CCT 1413 
Asp Leu Tyr He Leu Ala Gin Asn Phe Phe Tyr Glu Lys He Tyr Pro 

340 345 350 

AAG TCG AAC TGAGTATAAG GTGTGACTAT TAGATTCTTG AACTAAAATT 1462 
Lys Ser Asn 
355 



CACAGTCTGG 


ATTGCTGACA 


GTAGGTGTAT 


1522 


ACAGACAGTA 


ACGTCAAGGA 


AGTAGATACT 


1582 


GCATTTTTAT 


TTTTTCCTGG 


CTAAACGTTG 


1642 


AATATACATC 


ACCTAAAATG 


AACTTATGGC 


1702 


AGAAAAGGTT 


CTGATACTCT 


TGTTTTTGAT 


1762 


GATGAGTCCA 


TTTGCCTCTT 


CTGCCTTCAC 


1822 


TTGTGTTAAT 


AACTGTTTGG 


CAGTGTGTAC 


1882 


TTATTGGAAT 


GTTTAATCAT 


ATTTGCTAAG 


1942 


TATTTATGTA 


GGTGGTTTTA 


ATTTTTTAAA 


2002 


CATGACTAAT 


ATGGTAAAAA 


GATAAAGCAT 


2062 


AAT AT CT AAT 


ACTGGGAAGA 


TACTTCAAAG 


2122 


GATTTTCACA 


CATTAATATC 




2172 



[0074] : 4 * KimiA- : E»R 

356 micowM 9 >jwk 

EH 

Met Gly Leu Leu Arg He Met Met Pro Pro Lys Leu Gin Leu Leu Ala 

15 10 15 

Val Val Ala Phe Ala Val Ala Met Leu Phe Leu Glu Asn Gin He Gin 

20 25 30 

Lys Leu Glu Glu Ser Arg Ser Lys Leu Glu Arg Ala He Ala Arg His 

35 40 45 

Glu Val Arg Glu He Glu Gin Arg His Thr Met Asp Gly Pro Arg Gin 

50 55 60 

Asp Ala Thr Leu Asp Glu Glu Glu Asp Met Val He He Tyr Asn Arg 
65 70 75 80 

Val Pro Lys Thr Ala Ser Thr Ser Phe Thr Asn He Ala Tyr Asp Leu 



(19) ttHTlO-257896 
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85 90 95 

Cys Ala Lys Asn Lys Tyr His Val Leu His lie Asn Thr Thr Lys Asn 

100 105 110 

Asn Pro Val Met Ser Leu Gin Asp Gin Val Arg Phe Val Lys Asn lie 

115 120 125 

Thr Ser Trp Lys Glu Met Lys Pro Gly Phe Tyr His Gly His Val Ser 

130 135 140 

Tyr Leu Asp Phe Ala Lys Phe Gly Val Lys Lys Lys Pro He Tyr He 
145 1 50 1 55 160 

Asn Val He Arg Asp Pro lie Glu Arg Leu Val Ser Tyr Tyr Tyr Phe 

165 170 175 

Leu Arg Phe Gly Asp Asp Tyr Arg Pro Gly Leu Arg Arg Arg Lys Gin 

180 185 190 

Gly Asp Lys Lys Thr Phe Asp Glu Cys Val Ala Glu Gly Gly Ser Asp 

195 200 205 

Cys Ala Pro Glu Lys Leu Trp Leu Gin lie Pro Phe Phe Cys Gly His 

210 215 220 

Ser Ser Glu Cys Trp Asn Val Gly Ser Arg Trp Ala Met Asp Gin Ala 
225 230 235 240 

Lys Tyr -Asn Leu He Asn Glu Tyr Phe Leu Val Gly Val Thr Glu Glu 

245 250 255 

Leu Glu Asp Phe lie Met Leu Leu Glu Ala Ala Leu Pro Arg Phe Phe 

260 265 270 

Arg Gly Ala Thr Glu Leu Tyr Arg Thr Gly Lys Lys Ser His Leu Arg 

275 280 285 

Lys Thr Thr Glu Lys Lys Leu Pro Thr Lys Gin Thr He Ala Lys Leu 

290 295 300 

Gin Gin Ser Asp He Trp Lys Met Glu Asn Glu Phe Tyr Glu Phe Ala 
305 310 315 320 

Leu Glu Gin Phe Gin Phe lie Arg Ala His Ala Val Arg Glu Lys Asp 

325 330 335 

Gly Asp Leu Tyr He Leu Ala Gin Asn Phe Phe Tyr Glu Lys lie Tyr 

340 345 350 

Pro Lys Ser Asn 
355 

[00 75] : 5 * M*n$/~ : -*« . 

bpj<o*s : 13 wucomm +*r* k 

m 

Asp Leu Cys Ala Lys Asn Arg Tyr His Val Leu His He 

1 5 10 
[0076] Wm^r : 6 &Efll<0£5 : 9 

SWtffcgS : 9 : 7 5 J tt 

WSWM : 7 5 J & b *a >?- : -MM 

h *n 3/- : -*« ffim<DW& : V 

ggjlj Asp Xaa Tyr Arg Pro Gly Leu Xaa Arg 

Asp Gin Val Arg Phe Val Lys Asn He 1 5 

1 5 [0078] : 8 

[0077] nmm: i *5o ehi«>&3:8 



37 
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38 

eh 

Asp Leu Tyr Arg 
1 

[0080] mnm : 10 

K?"JcOj|£ : 20 

mm : -*« 

*10 EflWSS : fl!W>8S* £fi£DNA 



«*>» : -** 



Asp He Val He Xaa Tyr Asn Arg 
1 5 

[0079] nmm : 9 

urn 

GCNAARAAYM GNTAYCAYGT 

[0081] mm : 11 

E*|0>*§ : 20 

MGNTAYCAYG TNYTNCAYAT 
[0082]ffiWr:12 
m<\C0MZ : 20 

mmm ■. tm 

TTYTTNACRA ANCKNACYTG 
[0083] S50»f - : 13 

mm&z : 20 

eh*>s : mm 

m 

TTNACRAANC KNACYTGRTC 

[0084] mm^-.u 

tilflCDMZ : 356 

KM 

Met Gly Leu Leu Arg He Met Met Pro Pro Lys Leu Gin Leu Leu Ala 

15 10 15 

Val Val Ala Phe Ala Val Ala Met Leu Phe Leu Glu Asn Gin He Gin 



20 



20 



mm : -*« 
★20 mmm. ■. mow®, mdna 



20 



20 



♦30 



20 



25 



30 



Lys Leu Glu Glu Ser Arg Xaa Lys Leu Glu Arg Ala lie Ala Arg His 



35 



40 



45 



Glu Val Arg Glu He Glu Gin Arg His Thr Met Asp Gly Pro Arg Gin 

50 55 60 

Asp Ala Xaa Xaa Asp Glu Glu Glu Asp Xaa Val He He Tyr Asn Arg 
65 70 75 80 

Val Pro Lys Thr Ala Ser Thr Ser Phe Thr Asn He Ala Tyr Asp Leu 

85 90 95 

Cys Ala Lys Xaa Arg Tyr His Val Leu His He Asn Thr Thr Lys Asn 



100 



105 



110 



Asn Pro Val Met Ser Leu Gin Asp Gin Val Arg Phe Val Lys Asn He 



115 



120 



125 



Thr Xaa Trp Xaa Glu Met Lys Pro Gly Phe Tyr His Gly His Xaa Ser 



130 



135 



140 



Tyr Leu Asp Phe Ala Lys Phe Gly Val Lys Lys Lys Pro He Tyr He 
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145 150 155 160 

Asn Val He Arg Asp Pro lie Glu Arg Leu Val Ser Tyr Tyr Tyr Phe 

165 170 175 

Leu Arg Phe Gly Asp Asp Tyr Arg Pro Gly Leu Arg Arg Arg Lys Gin 

180 185 190 

Gly Asp Lys Lys Thr Phe Asp Glu Cys Val Ala Glu Gly Gly Ser Asp 

195 200 205 

Cys Ala Pro Glu Lys Leu Trp Leu Gin He Pro Phe Phe Cys Gly His 

210 215 220 

Ser Ser Glu Cys Trp Asn Val Gly Ser Arg Trp Ala Met Asp Gin Ala 
225 230 235 240 

Lys Tyr Asn Leu He Asn Glu Tyr Phe Leu Val Gly Val Thr Glu Glu 

245 250 255 

Leu Glu Asp Phe He Met Leu Leu Glu Ala Ala Leu Pro Arg Phe Phe 

260 265 270 

Arg Gly Ala Thr Xaa Leu Tyr Arg Thr Gly Lys Lys Ser His Leu Arg 

275 280 285 

Lys Thr Thr Glu Lys Lys Leu Pro Thr Lys Gin Thr He Ala Lys Leu 

290 295 300 

Gin Gin Ser Asp He Trp Lys Met Glu Asn Glu Phe Tyr Glu Phe Ala 
305 310 315 320 

Leu Glu Gin Phe Gin Phe He Arg Ala His Ala Val Arg Glu Lys Asp 

325 330 335 

Gly Asp Leu Tyr He Leu Ala Gin Asn Phe Phe Tyr Glu Lys He Tyr 

340 345 350 

Pro Lys Ser Asn 
355 

[Hl ] HS2ST»#7$yiffi0JfcPCiyBT7 TUvh. 

>(V-^§aK?'J£^tm 30 [123] --XAAX?-4*7)HS2STO 

[122] cDNAE?iJ*»6^«l5*l4f-v>f--XA* cDNAtt b**^HS2STc7)cDNA^i:bK. 



[HI] 



[02] 



^T^KI Asp leu Cys Ala lys A$n Are Tyr His Val Leu His He 4 

>^*f "7 — Is 5" GCI AAA AAT CGI TAT CAT GT 3' 

CCA C C 

^W^-lsl 5' CGI TAT CAT GTI TTI CAT AT 3' 

A C C C C 

K 2 Asp Gin Val Arg Phe Val Lys Asn He 

y^r-<T-Za 3' GTT CAI TCI AAA CAI TTT TT S' 

C G G C 
ZfH^-Zox 3' CTA GTT CAI TCI AAA CAI TT S« 
G C 6 Q 




(22) 



0-2 57896 



±1* (') =fc h &#0H S 2 ST07 ; 



T MGLLR I MMPPKLQLLAYYAFAVAMLFLENQ IQKLEESRSKLERA I ARHEYRE I EQRHTHD 
**************************************. ********************* 

r MGLLR I HiPPKLQLLAYYAFAVAMLFLENQIQKLEESRAKLERA I ARHEVREI EQRHTHD 

61' GPRQDATLDEEEDHV I I YNRVPKTASTSFTN I AYDLCAKNKYHVLHINTTKNNPVMSLQD 
******. . *****. a*************************. ******************* 
61" GPRQDAAVDEEEDI VI I YNRVPKTASTSFTN1 AYDLCAKNRYHVLHI NTTKNNPVMSLOD 

121' OVRFVKNITSf KEMKPGFYHGHVSYLDFAKFCVKKKPIYI NVIRDPIERLVSYYYFLRFG 
*********. *. **********. ************************************* 
121" QVRFVKNITTKNEHKPGFYHGH I SYLDFAKFG YKKKP I Y I NVIRDPIERLVSYYYFLRFG 

181' DDYRPGLRRRKQGDKKTFDECVAEGGSDCAPEKLffLQIPFFCGHSSECWNVGSRWAMDQA 
************************************************************ 

181" DDYRPGLRRRKQGDKKTFDECVAEGGSDCAPEKLILQI PFFCGHSSECWNVGSRWAMDQA 

24 T KYNLINEYFLVGYTEELEDFIMLLEAALPRFFRGATELYRrGKKSBLRKTTEKKLPTKQT 
************************************. *********************** 

241" KYNLINEYFLVGVTEELEDFIMLLEAALPRFFRGATDLYRrGKKSBLRKTTEKKLPTKQT 

30T I AKLQQSD I WKMENEFYEFALEQFQFI RAHAVREKDGDLY I LAQNFFYEK I Y PKSN 
******************************************************** 
301" I AKLQQSDI WKMENEFYEFALEQFQFI RAHAVREKDGDLY I LAQNFFYEK I Y PKSN 



(51) Int. CI. « 
(C12N 9/10 
C12R 1:91) 



